Tephritid fruit flies are among the most destructive horticultural pests and pose risks to 13
Introduction 35
Tephritid fruit flies are one of the most destructive and economically significant pest insect 36 families, attacking a wide range of fruit and vegetables. While the family contains more than 37 4000 species, around 350 are recognized as economically important horticultural pests [1] that 38 have significant impacts on global horticultural production and market access. In Australia, the 39 average annual value of crops susceptible to fruit flies is ~$4.8 billion [1] , and the National 40 Fruit Fly Strategy has identified 46 species as 'high priority pests' [2] of concern. The majority 41 of these species are exotic to Australia, primarily found in South-East Asia and the South Model performance for all species was better than random, with average cross-validated 243 AUC ranging from 0.815 (SD = 0.05; B. frauenfeldi) to 0.907 (SD = 0.02; B. neohumeralis) 12 244 (S1 Table) .
246
Bactrocera aquilonis: Our model suggested that suitable habitat for B. aquilonis currently 247 exists in the northern regions of the Northern Territory and Western Australia, as well as in 248 northern Queensland, where this fly has not been reported (S1A-1B Figs). The variables with 249 the highest permutation importance were precipitation of the wettest quarter (68.9%) and 250 annual mean temperature (28.9%) (S1 Table) .
252
As the century progresses, the geographic extent of suitable habitat for this species is projected 253 to increase and shift southwards under all six scenarios (S1C-1E Figs). Further, most areas 254 currently suitable are projected to remain so until at least 2070. By 2030, 21.5% of Australia 255 (i.e. ~1,600,100 km 2 ) is projected to be climatically suitable under at least one climate scenario 256 (S3 Table) , and this is projected to increase to 39.9% (~3,000,100 km 2 ) by 2070 (S3 Table) . 257 However, a substantially smaller area is projected suitable under all six scenarios (2030 = 9.2%, 258~700,100 km 2 ; 2070 = 20.7%, ~1,590,800 km 2 ) (S3 Table) . This includes northern Western
259
Australia, much of the Northern Territory, and north-western Queensland (S1C-1E Figs). respectively) (S1 Table) . increasing to 20.6% (~1,500,700 km 2 ) by 2070 (S3 Table) . Under 1-3 scenarios, suitable 279 habitat is projected to shift inland in Queensland and NSW. However, the amount of habitat 280 projected to remain suitable under all six scenarios remains relatively stable from 2030-2070 281 (i.e. spanning 6.5-7.1% of the continent) (S3 Table) .
283
The major horticultural host for B. bryoniae is Capsicum annuum (chilli) (S4 Table) Table) .
293
As the century progresses, suitable habitat is projected to increase under all scenarios except CanESM2 (S2 Table) . Peninsula region is projected to become unsuitable (S2 Table) . Overall, 3.3% of Australia (i.e.
298~250,400 km 2 ) is projected to be suitable for B. frauenfeldi under at least one scenario by 2030, 299 increasingly slightly to 4% (~300,000 km 2 ) by 2070 (S3 Table) . Only 1.3% (~100,000 km 2 ) of 300 the continent is projected to be suitable under all six scenarios by 2070 (S3 Table) . Precipitation of the driest month (66.8%) and annual mean temperature (32.3%) contributed 311 most to this model (S1 Table) . precipitation in the north-east), total range size may decline by 65.1% by 2030 (S2 Table) , 318 mostly due to contractions in the south and east, although limited gains in habitat may occur in Under the future climate scenarios, the geographic extent of suitable habitat is projected to 434 increase and shift south (S10C-10E Figs). By 2030, 28.3% of Australia (i.e. ~2,100,400 km 2 ) 435 is projected to be suitable for C. capitata under one or more scenarios (S3 Table) , increasing 436 to 47.1% (~3,600,800 km 2 ) by 2070 (S3 Table) . However, under all six scenarios, 13.9% 437 (2030; ~1,000,000 km 2 ) to 17.3% (2070; ~1,300,000 km 2 ) of Australia is likely to be suitable 438 for C. capitata (S3 Table) . Climate suitability within production regions in the south and west 439 of the continent may gradually increase for this species from 2030 to 2070 (S10 Fig) . temperature of the coldest quarter (36.2%) had the highest permutation importance in the model 445 for this species (S1 Table) . Table) , with areas of expansion projected to occur in northern Western Australia, central Table) . projected to expand and shift south regardless of whether novel environments are included or 470 excluded (Fig 1, S12 Fig, Table 2 We also note that our analysis does not take into consideration the potential necessity for 671 horticultural industries to shift geographically to adapt to climate change. Analysing potential 672 shifts in climatic suitability for horticultural crops is complicated by our capacity to modify the 673 environment (e.g. through irrigation), and thus was beyond the scope of this study. 2050, and 2070, for n species, where n is given in the "Count" column. Thus, the first row (with 757 Count = 0) gives the area projected to be unsuitable for all 11 species, the row with Count = 1 33 33 758
gives the area projected to be suitable for any one of the 11 species, and the row with Count = 759 11 gives the area projected to be suitable for all 11 species. Values shown here apply when 760 cells with novel environmental conditions are considered unsuitable. 761 762
